Chapter 1 )
Countervailing Power with Large Shethie
and Small Retailers

George Geronikolaou and Konstantinos G. Papadopoulos

Abstract When concentration in the retail market increases, retailers gain more
market power towards the suppliers and they hence can achieve better wholesale
prices. In the 1950s, Galbraith introduced the concept of countervailing power
claiming that lower wholesale prices will pass on to consumer as lower retail prices.
Consequently higher concentration may turn out to be beneficial for consumers. In
this model where a monopolistic supplier sells an intermediate good to M large
retailers who are Cournot competitors and a competitive fringe consisting of N
retailers, we show that higher concentration does not decrease retail prices and
results solely to a reallocation of profits between the supplier and large retailers,
thus invalidating Galbraith’s conjecture. The same result carries on when the
exogenously given level of bargaining power of large retailers increases.

1.1 Introduction

In 1952, John Kenneth Galbraith in his book “American Capitalism: The Concept
of Countervailing Power” [8], introduced the concept of countervailing power as
an inherent power in market economies, which works to the benefit of consumers
in oligopolistic markets, i.e. in markets with small number of sellers who have the
ability to manipulate prices.

In every market there are buyers and sellers. According to Galbraith, if one side
of the market (e.g. the seller) enjoys gains of monopoly power then the other side
(the buyer) will defend against the monopolization by developing its own monopoly
power. As a result, the two forces will cancel each other to the benefit of the
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consumer. Big supermarkets like Carrefour in Europe or Wall-Mart in the U.S. are
common examples in the business literature. Because of their size they manage to
offset the power of suppliers, buying cheaper and offering their products at lower
prices to the consumer.

The concept of countervailing power served as an additional argument in favor
of the free market economy, able to perform a role akin to the “invisible hand” of
Adam Smith, despite fierce criticism addressed by the economists in Galbraith’s
time. However, until the 1990s there was no theoretical mathematical model to
confirm or invalidate the beneficial role of countervailing power for consumers.

Over the last 20 years, the consequences of the countervailing power returned to
the research scene, mainly because of the development of Industrial Organization.
There has been a growing research interest both from a theoretical point of
view,! and from the U.S. and E.U. competition authorities (reports Federal Trade
Commission [6, 7], UK Competition Commission [3, 4], The European Commission
[11]) on the consequences of horizontal mergers or acquisitions among retailers
on consumer prices. It is known that in horizontal mergers retailers increase the
countervailing power towards their suppliers-producers. This increase is reflected
in practice by their ability to achieve better contractual terms towards suppliers, for
example in terms of various discounts, better wholesale prices, better franchising
terms. In the literature, the impact of countervailing power to consumers and the
level of social welfare remains open, mostly because theoretical results are model
specific.

Generally, competition authorities take a sceptic stance against mergers because
they usually lead to higher concentration and more market power for firms to
the detriment of consumers. In the context of vertical industrial relations higher
concentration at the retail level has a double effect. On the one hand it increases
the market power of retailers towards the consumers as sellers of final goods
(oligopolistic power), on the other hand it increases their market power as buyers of
the intermediate good (oligopsonistic/buyer power) against the supplier. The main
research question is whether the reduction in costs for retailers will translate to
lower prices for consumers or higher profits for the downstream firms. The answer
is not obvious because it depends on the market structure (number and size of firms,
production technologies), the degree of competition on the market of final goods (i.e.
among retailers), the market of intermediate goods (among suppliers) and equally
importantly the vertical contractual relations among firms and the type of contracts
they use in their transactions (linear and non-linear contracts).

In this paper, we construct a model which consists of a monopolist of an
intermediate good who sells it to a small number of large retailers M, who are
Cournot competitors, as well as a large number of small retailers N, who are price
takers. Consumers are represented by a demand function for the homogenous final
good.

1See for instance [9] and [10] and the references therein.
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The model is constructed as a three stage game. In the first stage, the supplier
chooses unilaterally a non-linear contract with the competitive firms and in the
second stage it negotiates simultaneously with the large retailers about their
respective contracts. We will assume that the outcome of negotiations is given by
the generalized Nash bargaining program. We also assume that large retailers are
symmetric, that is, they have the same technology. In the third stage large retail
firms will strategically choose their quantities as Cournot players, taking as given
the supply function of a competitive fringe.

As a solution to the above game we will use the concept of subgame perfect Nash
equilibrium. Once we calculate the equilibrium we will do comparative statics with
respect to the number of large retailers (that serves here as a proxy for countervailing
power) and their degree of bargaining power so that we can clarify the effects of
countervailing power on consumer prices and welfare. Our model combines the
dominant firm-competitive fringe model with the Cournot model.

Our work shows that when concentration, as measured by the number of large
retailers, increases, consumer prices stay constant. This result is interesting for
two reasons. First, because it is contrary to the standard Cournot model result
where prices go down when the number of sellers increases and second, because it
provides a theoretical argument against Galbraith’s conjecture about the beneficial
role of countervailing power. In fact we show that, in our context, countervailing
power, represented either as the level of bargaining power or concentration, cannot
benefit consumers, even in the presence of competition in the retail level, i.e. the
price taking competitive fringe. Competition is a prerequisite in the models of Von
Ungern-Sternberg [12], Dobson and Waterson [5] and Chen [1] for countervailing
power to function for the benefit of consumers.

1.2 The Model

A single supplier denoted by s produces and sells an intermediate product to
M + N retailers, M symmetric large retailers and a competitive fringe consisting
of N symmetric retailers.” The number of firms is exogenous but we assume that
M < N and there is no possibility of entry in the market. Retailers transform
the intermediate good to a final one on a 1-1 basis, suffering some retail cost. We
normalize the supplier’s cost to zero, without loss of generality.

Let m denote a large retailer and n a fringe firm. A large retailer has constant
marginal retailing cost MC,, = cp,. The retail cost function of a fringe retailer is

2We use capital letters M and N to denote the set, the last element of the set or the cardinality of
the set, depending on the context. We use small letters m and n to denote a typical element or an
index of the set M and N respectively. So we adopt the convention M = {1,...,m, ..., M} and
N={1,...,n,..., N}
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C(qn) = kq,% /2 and so the fringe firm faces an increasing marginal cost, M C(g,,)
with MC’(g,) > 0 and M C(0) = 0, where gy, is the quantity of output produced by
the fringe retailer. The overall marginal cost of a unit, including the input wholesale
price w, is w,, + ¢, for the large retailer and w,, + M C(q,) for the fringe retailer.
AC(g,) denotes the average retail cost function of a fringe retailer.

Consumers are represented by the inverse demand function p(Q) = a — b0,
for a, b > 0. We denote the total quantity purchased by large retailers by Oy =
Znﬂle qm, where g, is the quantity bought by a single retailer m. The total quantity
purchased by the small retailers is Qn = 22;1 qn, where g, is the quantity bought
by a single retailer n. Hence the total quantity is denoted by Q = Qu + On.

The timing of the game is the following:

At t = 1, the supplier makes a take-it-or-leave-it offer to each one of the fringe
retailers simultaneously, a pair (F},, w, ) consisting of a fee F;, which is independent
of the quantity purchased and a wholesale price w, for one unit of the intermediate
good. The contract is binding once signed.

At t = 2, the supplier and the large retailers bargain simultaneously over a two-
part tariff (F,, wy).

At t = 3, large retailers play a Cournot game among themselves, that is they
choose how much to sell taking as given the supply function of the fringe retailers.
Given their quantity choice, total quantity Q is sold at price p. Given p, each fringe
retailer chooses how much input quantity g, to buy at w, and then sell at the final
good price p.

1.3 Equilibrium

The concept of equilibrium that we use is that of subgame perfect Nash equilibrium.
We proceed by backward induction.

At t = 3, each fringe retailer chooses how much to sell to consumers given the
retail price p and the (F, w,) contract that is already signed with the supplier. The
fringe retailer’s problem is

n}Iaxnn =[p — ACn(gn) — wnlgn — Fy (1.1)

Average cost is kg, /2. Solving the first order condition dr,, /dg, = 0, we obtain
p—w, = MC(gy) with d’r, /dq, = —k < 0 and so the supply function of a fringe
firm and the total fringe supply are respectively

* P — Wn
k 9
P — W a—b(Qy+ 0On)—wy

=N =N
ON L L

(1.2)

(1.3)



1 Countervailing Power with Large and Small Retailers 5

Solving for Q y we obtain

a_bQM_wn
=N . 1.4
Ow k +bN (1.4

Let Q_,, be the quantity chosen by all M retailers expect m. Then a large
Cournot retailer chooses quantity g,, so that

n;aXﬂ'm =[p(gm + Q—m + ON(gm)) — ¢ — Wi lgm — Fin, (1.5)

taking as given the choices of the rest of the large retailers Q_,, and the total
quantity supplied by the competitive fringe from (1.4). The reaction function of
a large retailer is (see Appendix)

k— (cm +wm)(k +DN) — bkQ_; + bNwy,

qm(Q—m) = bk

and since the large retailers are symmetric, Q_,, = (M — 1)g,, we obtain

k — (cm + wm)(k +DN) + bNw,
. m, Wn) = 1.6
G (- W) bk(1 + M) (16

which makes the total quantity Q}, = Mg,,. Given (1.3), we obtain the consumer
price as a function of the wholesale prices w,, and w,,.

ak + Mk + bN)(cm + wy) + bNwy,
p(Wp, wy) = (1.7)
(1+ M)(k+bN)

At t = 2 the supplier bargains simultaneously with the set of large retailers over
the (F,, wy,) contract. We assume that the bargaining outcome is represented by the
maximization of the following generalized Nash bargaining program where y,, €
(0, 1) is the degree of bargaining power of a large retailerm ando = 1 — Z,]lel Vm

that of the supplier, so that o + Y7 | y,, = 1.

M
max_ [ty ) — 75l ) T [ Fon ) — 7] (18)
m=1

(Foms )
where the profit of the supplier is
s (B W) = M(Fy + wigm) + N(Fy + weqn), (1.9)
and the profit function of a large retailer is

7Tm(Fm,wm)Z[p_cm_wm]qm_Fma (1.10)



6 G. Geronikolaou and K. G. Papadopoulos

while 75 and 7, denote the players’ disagreement payoffs. Since a large retailer
is unable to produce the final good without the provision of the essential input by
the supplier, its disagreement payment is zero, 7, = 0, whilst the outside option
of the supplier in case negotiations break down is the profit that can be obtained
by supplying only to the fringe retailers, 7y, = N(F, + wyq.) > 0, where g, =
(a — wyp)/(k + bN) is the quantity sold at the market clearing retail price p, =
(ak +bNw,)/(k + bN). The solution to (1.8) is given by (see Appendix)

_ [(ak = ek +bN)I*(1 — M?y)

F, , (1.11)
4bkM?2(k + bN)
(M — Dlak — cpy(k +bN)] +2bM Nw,
Wpy (W) = IM(k + bN) . (1.12)

At the first stage of the game, + = 1, the supplier decides about the take-it-
or-leave-it offer for the fringe retailers, taking as given p(wy,, w,), ON (W, Wy),
Om(Wm, wy), Fu, wy(wy,) from the next stages. The supplier’s problem is

n&)aXﬂs(wn) = M[Fpn + Wy (Wn)gm(wn)] + N[Fy + wpgn(wy)],  (1.13)
s.t. Fy = [p(wn) — AC£(gn(wn)) — wplgn(wy).
or equivalently

max s (Wp) = M[Fypy + Wi (W) gm (wy)] + N[ p(wy) — AC £ (qn(wi))1gn(wn),

which gives the following optimal contract

. 1( cm(k—i-bN))
w, = a— ,

L) k +2bN
pr_ L (emk+DN) 2.
"7 2k \ k+2bN

Given the optimal contract (F,", w’) at t = 1 we may now calculate the following
values at the subgame perfect Nash equilibrium

! 3+2+ k +2a(1 k
= C — a - ’
41" M ' k+2bN Mk + bN)

1 k
p*:4<2a+cm+ Cm ),

w

IS *

k+2bN
. Cn(k+bN)
U=}k +2bN)’
* ak — c;(k+bN)
4 = :

2bkM
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ot — Ncp(k +bN)
N7 k(k+2bN)
0t = ak —cp(k+bN)
M= 2bk ’
k(a —cm) +bNQa — cp)
* *
On + O = 2b(k + 2bN) :

Equilibrium profits, consumer surplus C S, total profits P.S, and total surplus 7'S are

*
w, =0,

[ak — ¢ (k + bN)]?

* —_—
=Y 4bk(k+bN)
1 2 (k 4+ bN)(k 4+ 3bN
= a’k — 2acyk + Sk + DN (k + )
S Abk k+2bN
Mlak — cy(k +bN)?y
k+bN ’
CsF — [em(k +DbN) — a(k 4+ 2bN)]?
N 8b(k + 2bN)? ’
1 2 (k 4+ bN)(k + 3bN
PS* = a’k — 2acyk + Cm(k + DN)(k + ) ,
4bk k +2bN
— 3a? _acu(3k +5bN) 2 (k +bN)(3k? + 11bkN + 12b*>N?)
8b 4b(k + 2bN) 8bk(k 4+ 2bN)?

1.4 The Effects of Concentration and Bargaining Power on
Retail Prices

In this model, countervailing power is represented by the degree of bargaining
power y of each large retailer, as in [1] or [2] and alternatively, by the degree
of downstream concentration, which is given by the number of symmetric large
retailers M, as in [12]. We also consider the effects of the fringe size N on
equilibrium values. We obtain the following propositions.

Proposition 1.1 When the number of large retailers decreases, each large retailer
obtains a lower wholesale price from the supplier and sells a higher quantity of the
final good, while the fringe quantity, total quantity, consumer price, industry profits
and total welfare remain constant.

Proof In order to guarantee positive quantities at equilibrium, we have to assume
that N < k(a — c¢m)/bcy because g, = [ak — ¢y (k + bN)]/2bkM. Calculating



8 G. Geronikolaou and K. G. Papadopoulos

derivatives at equilibrium we have:

dwr  ak —cpu(k+DN)
IM ~ 2M2(k+bN)
dq)y  —ak+ cp(k+bN)

oM 2UbM? =
by _ 90y _ 90y _,

oM oM oM ’
op* _aPS* _aTS*

0.
oM oM oM

When the number of large retailers decreases, they obtain more bargaining power
towards the supplier, so that they can achieve a lower wholesale price. Nevertheless,
a lower wholesale price does not lead to a lower retail price at equilibrium. There
are two conflicting effects. On the one hand, a lower wholesale price leads to a
higher individual production, while on the other hand, fewer large retailers face
relaxed competition and want to produce less. The first effect dominates so that
large retailers increase individual production up to the level where total production,
and hence retail price, remain constant. Moreover, the profit of a large retailer will
not change, despite of the fact that its per unit profit increases due to the lower
wholesale price. Any higher profit obtained is completely captured by a higher
fixed fee charged by the supplier. However, when large retailers become fewer, the
supplier’s profit increases, because the supplier collects fewer, yet higher fees. These
findings are summarized in the following proposition.

Proposition 1.2 When the number of large retailers changes, the profits of the
supplier and the consolidated profits of the large retailers move to opposite
directions and their change is of the same magnitude.

Proof d(Mm%)/dM = y[(ak — cp(k + bN)1?/4bk(k + bN) > 0 and 37} /dM =
—y[(ak — cm(k + bN)]?/4bk(k + bN) < 050 (d(Mx%)/aM) (3} /dM) < 0 and
(M) /OM + 9 /dM = 0.

At equilibrium, the size of the pie is invariant to the number of large retailers.
The effect of a change of the number of retailers results solely in a redistribution of
profits.

Next, we examine the effect of a change of the exogenously given level of
bargaining power of the large retailers. The following proposition summarizes the
neutrality of countervailing power:

Proposition 1.3 When the degree of bargaining power y of large retailers
increases, they pay a lower fee Fy,, and their profits increase. They do not obtain
any lower wholesale price and the retail price does not change at equilibrium.

Proof —om,:/dy = 0F}/dy = —[(ak — cn(k + bN)]?/4bk(k + bN) <
0, 0w} /oy = dp*/dy = 0.
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The proposition suggests that a higher level of bargaining power will lead to a
lower fee for the large retailer, not a lower wholesale price. Consequently, the retail
price will not change either. This is due to the fact that the level of wholesale price
is set so as to maximize multilateral profits, hence a change in bargaining power can
only lead to a reallocation of profits.

1.5 Conclusion

In this work we examine a particular retail market structure consisting of a
set of large retailers with power over wholesale and retail prices and a set of
small retailers who are price takers. We use the number of large retailers as a
measure of the degree of concentration in the market. When concentration in
the market increases, equilibrium wholesale prices become lower, nevertheless we
show that equilibrium consumer prices and welfare remain constant. Since higher
concentration is tantamount to higher countervailing power, we prove, contrary to
Galbraith’s argument, that countervailing power is not effective in this model.

Alternatively, we use the degree of bargaining power as a proxy for countervail-
ing power. Keeping the number of larger retailers constant, when large retailers
obtain greater bargaining power exogenously, they achieve a lower fee, not a
lower wholesale price. This is due to the fact that wholesale prices maximize the
multilateral profits of the supplier and the large retailers in the negotiation process.
Consequently, even if there were a positive pass-through rate from wholesale prices
to consumer price, the consumer price cannot fall because the wholesale prices
remain constant. Again, countervailing power is neutral.

Acknowledgements Konstantinos Papadopoulos gratefully acknowledges Research Grant no
87937 from the Aristotle University of Thessaloniki Research Committee.

Appendix

Derivation of the Reaction Function of the Large Retailer
qm(Q—m)

Using (1.4), the profit function of a Cournot retailer as defined in (1.5) can be written
as

T =la—b(Gm+ Q-m+ ON@Gm)) — cm — Wi lgm — Fin

N[a_b(Qm+CIm)_wn])_c —w :|C] _F

= —b _
|:a (Qm+Q m + k+bN
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which we differentiate with respect to g, to obtain

ak — (¢ + wm)(k +bN) — bkQ_y +bNw,

gn(Q-—m) = bk

Derivation of Bargaining Qutcome (1.11) and (1.12)

Let 7y = Mw;,qm + N (F, + w,qy) so that from (1.9) we can write 7y (Fy,, wy,;) =
Ty + MF,. Let 7, = [p — cmw — Wnlgm so that from (1.10) we can write
T (Fin, W) = T — Fp. Cournot retailers are symmetric so ZHALI Ym = Myn
and given that 7, = 0, (1.8) reduces to

max [y + MFy — 7] [7 — Fu]" (1.14)
(Fn,wm)

The first order condition with respect to Fy, is

~ - 1-M 'm [~ M m
0= M1 —Myy) s+ MF, — 7] " [fim — Fn]" "
- — 10=Myw) 1~ Mym—1
_Mym[ns+MFm_7Ts]( J/)|:7TWL_Fm:|( ym=D
= (1 - Mym)/ym = (ﬁs + MFy, _ﬁs)/(ﬁ'm — Fy)
or
szﬁm_ym (Mﬁm ‘|’7~[s_7_[s)- (115)
If we substitute 7, = [p — ¢ — Wimlgms Ts = Mwyuqm + N(F, + wyq,) and
7ty = N(Fy + wnge) in (1.15) where gc = (a — w,)/(k + bN) is the quantity sold
at the market clearing retail price p, = (ak + bNw,)/(k + bN) we end up with
(1.11).

In order to find wy, that solves (1.14), we introduce (1.15) in the objective
function in (1.14) and we rearrange terms so that

- - 1(1=Myy) 1~ My
[7T‘Y+MFm_7Ts]( J/)l:ﬂm_Fm] §
- MYm - ~ -
= [(1 = Myu) =My (M T + 7o = 7).
Consequently, the maximization problem can be written as

max M7, + Ty — 7T (1.16)

Wm
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because (1 — M ym)(l’M V) ymMy’” is a constant. Notice also that 77; does not depend
on wy,, so, in fact, w,, maximizes the multilateral profits of the supplier with the M
Cournot retailers (efficiency of Nash bargaining solution). So

Mny, + 75 — 715 = M(p — ¢y — W) gm + Mwigm + N(F, + wiqyn)
—N(Fp + wnqc)
= M[p — cmlgm + Nwn(gn — qc)
= M [a — b(Mgm(wm) + Ngn(wWm) — cm] gm(wm)

+Nw,(gn — qc)
1

— NF, Z
nt bk(1 + M)2(k + bN)

where Z = a2k2M +M (k+bN)2 (¢ +wm) (cm — Mwp) +bM N (k+bN)[cpm (M —
1) + 2MwyJw, — bN[(1 + M)? + bM*N]w? + ak[M (k + bN)(M — Dw,, —
2¢) + b(1 + 3M)Nw,]. The maximization of (1.16) with respect to w,, will give
(1.12).
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